Current trends in the structure-activity relationship studies of the endogenous agouti-related protein (AGRP) melanocortin receptor antagonist.
Agouti-related protein (AGRP) is an endogenous antagonist of the melanocortin-3 and -4 (MC3R and MC4) G-protein coupled receptors. The 87-132 amino acid C-terminal domain of hAGRP possesses five disulfide bridges and a well-defined three-dimensional structure that displays full biological activity as compared to the full-length protein. Based on the NMR structure of the C-terminal AGRP(87-132), a novel mini-protein, referred to as "Mini-AGRP" was designed that exhibited receptor binding affinity and antagonism similar to that of the parent hAGRP(87-132) protein. It was demonstrated that this new-engineered protein autonomously folds to the inhibitor cystine knot (ICK) motif. As this AGRP is a novel mammalian protein involved in energy homeostasis and possibly other physiological functions remaining to be identified, structure-function studies are starting to emerge toward the understanding of how this unique protein putatively interacts with the melanocortin receptors with the objective of designing potential therapeutic agents for in vivo physiological studies. This article summarizes the progress to date of AGRP-based structure-activity relationships and putative ligand-receptor interactions.